The effect of oral folic acid on glutathione, glycaemia and lipids in Type 2 diabetes.
Plasma homocysteine is an established risk factor for vascular disease and precursor of the anti-oxidant glutathione. This study was designed to investigate the relationship of changes in homocysteine (Hcy) induced by oral folate to glutathione and measures of glycaemia and lipid metabolism in Type 2 diabetes (T2DM). Twenty-seven patients (26 male, 1 female, aged 48-68 years) with T2DM and microalbuminuria were treated with folic acid 10 mg daily for 3 months. During the study, diastolic blood pressure (p=0.04), HbA1c (p=0.04), serum triglycerides (p=0.04) and serum total/HDL-cholesterol ratio (p=0.004) all increased and serum HDL-cholesterol fell (p=0.006). The increased red cell folate correlated with a reduction in microalbuminuria (p=0.001). Overall, plasma glutathione increased (p=0.016) despite reduction in its precursor Hcy (p<0.001). Change in glutathione correlated inversely with change in HbA1c (p<0.02), total cholesterol (p=0.003) and triglycerides (p<0.02) and positively with HDL-cholesterol (p=0.033). Increase in glutathione correlated with levels of vitamin B6 (p<0.05). Metformin treatment protected against the rise in blood pressure (BP) (p=0.02), independently of changes in plasma glutathione. In summary, oral folic acid supplementation in T2DM reduced plasma Hcy and increased glutathione levels. HbA1c, triglycerides and HDL-cholesterol deteriorated during the trial: their levels correlated inversely with changes in glutathione. The increase in glutathione may depend on an adequate supply of B6, as changes in glutathione correlated with vitamin B6 levels. Reduced Hcy and increased glutathione may both mediate improvement in vascular function and outcome. Some aspects of the response to folate may be different in patients on metformin.